Patients who experience immediate postoperative nausea and vomiting (PONV) after their facial plastic surgery procedure have a higher incidence of complications and dissatisfaction.
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It can lead to unattended surgical consequences, such as hematoma formation, wound and suture dehiscence, or wound contamination and aspiration. [1] [2] [3] [4] [5] [6] Reducing the incidence of PONV requires careful assessment of the patient preoperatively to reduce risk factors. In addition, it has been previously reported that patients undergoing surgery with volatile anesthetics and long operative duration have an increased incidence of PONV. 2, 7 Nausea and emesis after the surgical procedure are the most significant reasons described by patients as precipitating events for poor patient satisfaction postoperatively and are big factors in patients who elect to not undergo additional surgical procedures. 1, 5 The cause of PONV is believed to be multifactorial. 4, [8] [9] [10] Multiple anatomical sites are ultimately involved in the development of PONV. The vomiting center, which is the central control site of nausea and vomiting, is located within the lateral reticular formation of the brainstem. 4 This control center receives input from the cerebral cortex, vestibular system, visceral afferents via the vagal and glossopharyngeal nerves, and the chemoreceptor trigger zone. 4 ,10 All these sites have multiple receptors specific to the following neurotransmitters: acetylcholine, serotonin, dopamine, and histamine. 4, 10 Because no single treatment to date can affect all areas responsible for PONV, a single treatment approach has not been found to be efficacious. 2, 4, 8, 11 Therefore, a multitreatment modality is often described as being the most effective approach to PONV prophylaxis. 8 In 2006, aprepitant (Merck Sharp & Dohme Corp), 12 a new antiemetic medication, was approved by the US Food and Drug Administration. Aprepitant is a selective high-affinity antagonist of human substance P and neurokinin 1 (NK1) receptors. The primary approval was for use as an antiemetic in chemotherapy treatment when used with other antiemetic agents. However, unlike other antiemetic treatments, it has little or no affinity for serotonin, dopamine, and corticosteroid receptors. Animal and human studies 12,14 using positron emission tomography have found that it crosses the blood-brain barrier and occupies brain NK1 receptors. Aprepitant also augments the activity of the serotonin receptor antagonist ondansetron and the corticosteroid dexamethasone sodium and inhibits the acute and delayed phases of cisplatin-induced emesis. Therefore, because of its synergetic effect and absence of direct effect on the neurotransmitters, it is recommended that treatment with aprepitant include the use of other known antiemetics, which target the primary neurotransmitters involved in the PONV cascade. The normal recommended dosage for surgical prophylaxis is 40 mg administered within 1 to 3 hours of the surgical procedure.
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Elective plastic surgery is not immune to the problems of PONV. In fact, reports have indicated that nearly one-third of all patients undergoing plastic surgery experience PONV. 2, 4, 7 It is a widely held belief that patients undergoing facial plastic surgery are at a higher risk although no specific studies addressing PONV have been quantitated to this patient population. 2, 4 Furthermore, female sex and duration of surgery longer than 90 minutes have been ascribed to patients undergoing plastic surgery as being better predictors of PONV. 2, 4, 8, 13 The purposes of this retrospective study were to identify a treatment approach for patients undergoing facial plastic surgery and to demonstrate whether a multitherapy approach to the prevention of PONV was effective in reducing the incidence of immediate nausea and vomiting. In addition, it would be advantageous to identify those patients who are at an additional risk of PONV. Finally, for those patients who are at a greater risk of PONV, it would be beneficial to see whether the addition of aprepitant could further reduce the incidence of PONV in patients who receive a multimodality, prophylactic regimen of antiemetics.
Methods
We retrospectively reviewed the medical records of 172 consecutive patients who underwent facial plastic surgery from January 1, 2012, through December 31, 2013. Only patients who received general anesthesia were included in the analysis. The following types of procedures were performed in this patient population: rhinoplasty, rhytidectomy, endoscopic browlift, carbon dioxide laser resurfacing, blepharoplasty, otoplasty, chin implant, and neck liposuction. A total of 66 (38.4%) of the 172 patients underwent multiple procedures. Patients undergoing concomitant body procedures were excluded from the analysis.
Patients were stratified into 2 age groups for comparison: those younger than 60 years and those 60 years and older. Another group for comparison were those patients who underwent a surgical procedure with a duration of longer than 90 minutes and those patients who underwent a surgical procedure with a duration of 90 minutes or less.
In addition, 56 patients received aprepitant within 1 hour of their surgical procedure. Aprepitant was primarily offered to those patients who were female, had a strong history of nausea and vomiting, or were thought to be at an increased risk of nausea and vomiting (eg, those with a history of PONV after surgery, those with motion sickness, and nonsmokers). All female patients, aged 25 to 65 years, were offered aprepitant preoperatively; however, many of those patients declined because of the added cost of the drug, or the patient declined for various other reasons, including self-reported lack of nausea history, noncoverage of drug by third-party payer, or the patient's belief that the additional drug regimen was not necessary.
All patients undergoing general anesthesia followed the same guidelines to minimize perioperative nausea and vomiting. Patients received intraoperative dexamethasone sodium, 8 to 12 mg dependent on their weight, ondansetron, 4 mg intravenously at the time of anesthetic induction, and fluid hydration. Intraoperative narcotics were avoided. Patients underwent induction of anesthesia with propofol, received inhalational sevoflurane on induction, and were maintained with isoflurane and nitrous oxide. Intermittent doses of propofol were also used during the surgery if additional relaxation of the patient was required during the procedure.
Electronic medical record information was collected in the nursing notes and anesthesia records before discharge. Records were maintained, and the presence or absence of immediate PONV was noted for all patients.
Three types of statistical analyses were performed. First, 1-sample tests of proportions were used to compare the proportions of patients in the study with various characteristics to known or hypothesized values of the proportions. For example, we compared the proportion of patients with postoperative nausea when taking aprepitant to the value of 33% of patients who have postoperative nausea. Second, 2-sample tests of proportions were used to compare proportions of patients experiencing postoperative nausea in various subgroups (eg, sex). Third, logistic regression analysis was used to determine significant predictors of postoperative nausea from a list that included the use of aprepitant, sex, surgery duration, and several types of surgery. All analyses were performed using SAS statistical software, version 9.4 (SAS Institute Inc), with P < .05. Institutional review board approval and informed consent were not required.
Results
A total of 172 patients (23 men and 149 women) were included in the study. Of this group, 1 man and 55 women took aprepitant preoperatively in addition to the standard perioperative nausea regimen that was used. Patients underwent a range of facial plastic procedures, and 106 patients (61.6%) underwent a single procedural site vs 66 patients (38.4%) who underwent multiple procedures ( Table 1) .
Eight distinct facial surgical procedures were performed in this patient population. Table 2 provides a breakdown of the procedures that were performed and the number of PONV events that occurred per procedure. The incidence of PONV is greater than the total number of occurrences (n = 19) because of the 66 patients (38.4%) who underwent multiple procedures. A simple 2-sample proportion test for each of the procedure types vs PONV found no statistically significant difference in the percentage of nauseated patients between those with and without each procedure type.
Of the 172 patients undergoing facial plastic surgery, the mean patient age was 54 years, and the mean surgery duration was 147 minutes. Fifty-five female patients and 1 male patient received aprepitant preoperatively. A total of 19 patients (11.0%) undergoing surgery were reported to be nauseated immediately postoperatively. Only 1 female patient (1.8%) who received aprepitant preoperatively was nauseated postoperatively. Of the female patients who did not receive aprepitant preoperatively, 16 (17.0%) experienced PONV immediately postoperatively vs 2 male patients (9.1%) who did not take aprepitant preoperatively. Table 3 provides a breakdown of the patient population who received aprepitant and those patients who got nauseated with or without taking aprepitant.
Solely looking at the occurrence of postoperative nausea in the 172 patients, 19 patients (11.0%) experienced nausea. Using the known statistic that approximately 33% of all patients undergoing surgery experience postoperative nausea, it was determined that there is sufficient evidence that our percentage was highly likely to be much lower than 33% by a factor other than chance (P < .001). Therefore, we have sufficient evidence that the true proportion of patients who experienced postoperative nausea was not 33%.
In this study, the 19 patients who experienced postoperative nausea were split into 2 age groups (≤59 years and ≥60 years). We tested to see whether more than 50% of the nauseated patients were 60 years or older. With a test statistic greater than 0.05 (P = .32), we did not have significant evidence to support our alternative hypothesis and therefore must support the claim that age has no or minimal effect on the likelihood of postoperative nausea. There is not enough evidence that the 10 patients who experienced postoperative nausea and were 60 years or older experienced the nausea because of some other chance or factor besides age.
A 2-sample test of proportions was used to determine whether there were any differences in the proportions of patients experiencing nausea depending on whether the surgery lasted more than 90 minutes. Of the study patients, 17 (12.9%) whose surgery lasted more than 90 minutes experienced nausea, whereas 2 (5.0%) of those whose surgery lasted 90 minutes or less experienced nausea. The difference in these proportions was not statistically significant (P = .16).
A 2-sample test of proportions was also performed to compare the proportions of males and females who experienced PONV. Of the female patients, 17 (11.4%) experienced nausea, whereas 2 (8.7%) of the male patients experienced nausea. These proportions were not statistically significantly different (P = .70). Logistic regression analysis was used to determine which variables were significant predictors of PONV. The predictors included were use of aprepitant, sex, duration of surgery (>90 vs ≤90 minutes), and 4 procedures. Four other procedures (browlift, chin implant, otoplasty, and neck liposuction) were excluded because there were too few cases in the study. Table 4 gives the results of the logistic regression analysis. Of the predictors, only use of aprepitant was a statistically significant predictor of postoperative nausea. The odds ratio of 0.039 indicates that patients who did not receive aprepitant were approximately 25 times more likely to have nausea than patients who received it.
We determined that 1 patient (1.8%) of the 56 who took aprepitant still experienced postoperative nausea vs 18 (15.5%) of the 116 who did not take aprepitant. This observation indicated that the real proportion of patients who contracted postoperative nausea after taking aprepitant was 1.8% (P = .02).
Discussion
Ondansetron is a known medication prescribed to prevent PONV in certain patients. 2, 4, 11 In July 2006, a new antiemetic, aprepitant, was approved by the US Food and Drug Administration, which acts by a different mechanism. Aprepitant (Merck & Co) is a selective antagonist against human substance P and NK1 receptors. 12 The NK1 receptors in the brainstem are thought to produce substance P, which is a potent inducer of emesis; therefore, a highly selective antagonist to this NK1 receptor would antagonize the central effects of substance P. 14 The US Food and Drug Administration approved this drug based on 2 multicenter, randomized, and double-blind clinical trials of aprepitant against ondansetron. Both those studies 12,14 revealed superior efficacy with aprepitant vs ondansetron in the prevention of PONV through 24 and 48 hours postoperatively. Because ondansetron lowers PONV in the patient undergoing plastic surgery, this study was performed to assess the known correlations that cause postoperative nausea in that of a less frequently used medication, aprepitant, and its effectiveness based on a study performed with ondansetron alone. 2 An observational study was performed with 172 patients undergoing facial plastic surgery with general anesthesia to examine the correlation between certain factors and postoperative nausea symptoms. Again, all comparative statistics were used based on known data from a similar study performed with ondansetron.
2 Logistic regression analysis was also performed to determine which of several variables may have been a predictor for PONV (Table 4) . In previously reported studies, 2,4 the incidence of PONV averages 33% and has been reported to be even higher in the plastic surgery literature. There currently are no specific studies related to facial plastic surgery; however, some of the previous studies and multivariate analyses 2,4,11 have suggested that patients undergoing facial plastic surgery tend to have higher rates of PONV. Prevention of PONV is paramount in the perioperative period for patients undergoing facial plastic surgery. Higher incidences of hematoma formation, wound breakdown, and dehiscence and lower patient satisfaction rates have all been previously reported as associated with PONV. 1, 3, 5, 6 Various paradigms have also been espoused as being effective in lowering PONV levels. However, currently there is no generally accepted method other than using ondansetron and avoiding narcotics that is statistically effective in lowering nausea rates in patients undergoing plastic surgery.
2,4
Our current regimen in preventing PONV includes a multimodality approach using preoperative ondansetron, intravenous dexamethasone, fluid hydration, and avoidance of intraoperative narcotics. Induction of all patients is performed with propofol, and patients undergoing general anesthesia are maintained with inhalational anesthetics and nitrous oxide. If additional anesthesia is required during the procedure, additional doses of propofol are given with supplementation of local anesthesia with lidocaine; narcotics are avoided intraoperatively. Aprepitant is offered to all nonsmoking female patients and those patients who are at an increased risk of PONV because of underlying patient-related factors. A single 40-mg dose is administered orally within 1 hour of the surgical procedure.
In this comparative study, we looked at our current regimen of PONV suppression and various patient-related factors to determine whether there was any correlation as has been previously reported in other patient populations in regard to patient age, sex, and duration of surgery. We further looked to objectively determine whether the use of aprepitant in at risk patients could lead to an even lower rate of PONV.
Solely looking at the occurrence of postoperative nausea in the 172 patients, 19 patients (11.0%) experienced nausea. Using the known statistic that approximately 33% of all patients undergoing surgery experience postoperative nausea, it was determined that there is sufficient evidence that our percentage was highly likely to be much lower than 33% by a factor other than chance (P < .001). Therefore, we have sufficient evidence that our current regimen of intraoperative ondansetron, fluid hydration, intravenous dexamethasone, and avoidance of narcotics is statistically lower than the current levels reported in the literature of PONV occurring in approximately 33% of patients. The addition of aprepitant further lowered the incidence of PONV to 1.8% in at risk women who received this medication within 1 hour of their surgical procedure. It has also been suggested that patients with surgery durations longer than 90 minutes are more likely to experience PONV than patients with surgery durations of 90 minutes or less. Of the 172 patients in this study, 19 experienced PONV, and of those patients, 17 had surgery durations longer than 90 minutes. Furthermore, women are more likely to contract PONV than men. Of the 19 patients who felt nauseated, 17 were women in this patient population. The odds ratios for female sex, duration of surgery longer than 90 minutes, and undergoing facial plastic surgery are greater than 1, indicating that there was a greater likelihood of PONV in the sample of patients participating in the study. However, the odds ratios were not statistically significantly greater than 1, indicating that there is not enough evidence to make the claim about the entire population of patients who might undergo facial plastic surgery (Table 4) .
Another claim is that age may have, at most, a minimal effect on the likelihood of PONV. In this study, the 19 patients who experienced PONV were split into 2 age groups (≤59 years and ≥60 years). We tested to see whether more than 50% of the nauseated patients were 60 years or older. With a test statistic greater than 0.05 (P = .32), we did not have significant evidence to support our alternative hypothesis and therefore must support the claim that age has no or minimal effect on the likelihood of PONV. There is not enough evidence that the 10 patients who experienced PONV and were 60 years or older experienced the nausea because of some other chance or factor besides age.
Finally, in the comparative study, 15.5% of the patients who took ondansetron alone still experienced PONV. 2 We used this percentage as a comparison to our 1.8% of patients who took aprepitant and experienced PONV. Using logistic regression analysis, we found that patients who did not receive aprepitant were approximately 25 times more likely to have PONV than patients who received the medication. There is sufficient evidence in this observation that the real proportion of patients who contracted postoperative nausea after taking aprepitant was 1.8% (P = .02). Therefore, aprepitant appears to reduce PONV more frequently than ondansetron alone.
Conclusions
After performing this observational study, we can state that based on these results aprepitant may potentially reduce the likelihood of postoperative nausea to a greater extent than ondansetron alone. Factors that can potentially affect the likelihood of PONV include sex, surgery duration, and facial plastic surgery. Therefore, because ondansetron is known to reduce the likelihood of these factors that lead to PONV and because this study found that aprepitant could further reduce nausea more frequently than ondansetron alone in which all the stated factors were involved, surgeons should consider recommending aprepitant more frequently for prevention of PONV, at least in the facial plastics realm. 
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